Purpose-To determine whether a visual aid improves the understanding and retention of information presented during informed consent for rural, indigent patients presenting for cataract surgery.
Multiple barriers to high-quality care exist for millions of indigent patients with pressing medical conditions. [1] [2] [3] [4] Ineffective communication between health care providers and patients is a major factor in reduced care. [5] [6] [7] Roadblocks to effective communication can include limited formal education, illiteracy, and misinformation or misunderstanding among the population being served regarding medical interventions. 5, 7 Informed consent is a critical component of invasive medical procedures, helping to establish a healthy doctor-patient relationship by educating patients about the methods, risks, and benefits of procedures. 8 Moseley et al 9 examined the use of a poster and video presentation combined with a verbal informed consent in a highly educated population and demonstrated a significant increase in patient understanding of cataract surgery. In another study, the use of written pamphlets in addition to verbal discussion prior to cataract surgery showed an increase in information retention among patients. 10 Methods used to communicate with patients in developed countries such as graphic tools and electronic multimedia-based programs may not be applicable to indigent populations in the developing world. 11, 12 In addition, written pamphlets and electronic programs can be prohibitively expensive in financially limited clinics. We aimed to determine whether a poster presentation combined with a verbal informed consent would be an effective means for educating cataract patients in rural South India.
Subjects and Methods
Patients from rural villages around Chennai, India, were recruited to participate in the study on the day they presented for scheduled cataract surgery. The Yale Human Subjects Committee approved the study, granting the project exemption from full review by the Institutional Review Board of Yale University under 45 CFR 46.101(b) (2) . Moreover, the Uma Eye Clinic/Vision Foundation of Chennai, India, which is a partner organization to the Hande Surgical Hospital approved the conduct of the study via an informal review committee. A total of 60 participants were randomized into two study groups of 30 each ( Figure 1 ). All patients verbally consented to participate in the study. Patients were informed that they were participating in a study that was being conducted to improve methods of informed consent for surgery. The concept of informed consent was also explained since many patients were unaware of their rights to presurgical information. Patients were not told they were being randomized into different groups. The informed consent procedure followed a standardized protocol that emulated an ideal clinical experience as closely as possible. Patients were informed that they would be quizzed multiple times at the start, but they were not told the number of times or time-points at which they would be quizzed. Permission was obtained before each quizzing session.
A pilot quiz was administered to a small group of patients (n = 5) one week before the study began. This quiz involved using an oral, 11-question, multiple choice quiz (4-5 choices/question) that covered concepts regarding the risks, benefits, and side effects of cataract surgery. We adopted the concept of a multiple choice quiz from Moseley et al, 9 but it proved unfeasible in this population since patients could not readily under- stand the format or keep track of answer choices. We opted for a simpler, true/false/don't know, format, which was also piloted with a small group of patients (n = 8) and proved to be more easily understandable.
Prior to being provided any preoperative information, patients in both groups were given an oral, 11-question, true/false quiz, which covered the causes and effects of cataracts, the basic surgical methods, as well as the risks and benefits of surgery (Appendix 1). The quiz was developed by the authors according to essential aspects of cataract surgery informed consent as practiced in US clinics. The wording of the verbal consent and the quiz questions was simplified since most patients had only three years of formal education and less than half in either group were literate. Because the majority of patients were illiterate, a translator read the questions from a translated script in an unbiased voice. All other documents, such as the demographic questions and informed consent for the study, were also translated from English to Tamil. To avoid guessing, patients were given the option of answering, "I don't know." The pictures were large and clear and were held approximately one meter away from the patients. Patients in the intervention group were shown the poster during verbal informed consent, and the presenter paused as appropriate to refer to the pictures. The presentation was standardized across intervention group patients. Immediately after provision of this information, the quiz was readministered to each group. Patients were administered the same quiz for a third time on postoperative day one. To minimize information bias being introduced through extraordinary attention to the informed consent material presented, participants were not informed that there was a post-test or that they would be retested on postoperative day 1. Patients were asked permission before being administered the postoperative quiz. Relatives and friends who accompanied patients were asked not to aid the patient in answering questions.
The average numbers of questions marked correct, incorrect, and "I don't know" were calculated for both groups at each of the three time points. The scores were compared within and between group A and group B to determine statistically significant differences. Only patients who completed all three quizzes (group A, 23 patients; group B, 17 patients) were included in the statistical analysis.
In order to detect a difference of one question correct between groups A and B, a sample size of 34 (17 in each group) would be required to obtain a power of 80%, assuming a standard deviation of one for each group. A power of 90% would require a sample size of 44, and 95% would require a sample size of 54. A total sample size of 60 was selected and expected to provide sufficient power while accounting for attrition during the study.
Comparisons of total scores between individuals in group A and group B were made using unpaired, twosample t tests in the R programming language. Comparisons of differences in scores between different time points (eg, change in scores from before the informed consent to after the operation) were similarly made using paired two-sample t tests. The effects of covariates were analyzed using multiple linear regression models.
Results
Each group consisted of patients from 23 different villages. No significant differences existed between groups in terms of formal education, literacy, number of patients with previous cataract surgery, or number of patients with acquaintances with previous cataract surgery (Table 1 ). All 60 patients completed the pre-and post-informed consent quizzes.
There was no statistically significant difference in the pre-informed consent scores or the post-informed consent scores between the two groups. However, group B's improvement in the mean score was greater than group A's after the informed consent, and this difference in improvement persisted one day postoperatively ( Figure  3 ). Group B's mean improvement from pre-informed consent to postoperative day 1 was significantly higher than group A's (1.3 vs 3.6, P = 0.002). In addition, group B's mean score on postoperative day 1 was significantly higher than group A's (7.4 vs 8.7, P = 0.005), despite group A's higher mean scores at the beginning of the study (Tables 2 and 3) . A χ 2 test for trend in proportions on the number of correct responses for each group at each time point indicated a value of 3.8882 with a P value of 0.04863.
To assess the possible influence of covariates on these results, a series of linear regression models was fit to the data, with differences in scores between time points as the dependent variables. Independent variables in the full model were group membership (group A or group B), age, gender, highest educational level, literacy, previous surgery, prior knowledge of the surgery (collected as a binary), and visual acuity (taken as the better visual acuity of the patient's two eyes). The R 2 value for the model predicting improvement from pre-informed consent to post-informed consent was 0.4873. When comparing pre-informed consent to post-informed consent improvement and post-informed consent to postoperative improvement, neither group A nor B stratification was statistically significant in the presence of the other covariates. However, when improvement from preinformed consent to postoperative day 1 was used as the dependent variable, patients in group B scored an additional 4.0523 points higher on the quiz, as measured by its coefficient in the linear model, with an associated P value of 0.00819.
Discussion
In a study by Scanlan et al 10 regarding attitudes toward informed consent, 90% of cataract patients who participated stated informed consent was an important process, and 89% reported that there is a need to have all information explained to them. In some developing countries, the value patients place on informed consent is often not paralleled by physicians, and medical paternalism is especially prevalent among those working with illiterate populations. [13] [14] [15] A review article by Bastia attempted to clarify common misconceptions among Indian physicians regarding what constitutes appropriate informed consent. 16 In our study, a detailed, comprehensive, and patientappropriate informed consent with or without a visual aid resulted in significantly higher scores from preinformed consent to post-informed consent. Though there was no immediate difference when patients were exposed to a visual aid, there was a statistically significant improvement on postoperative day 1 in information retention in the group that was exposed to a visual aid.
Limitations to this study included the potential for statistical artifacts due to low patient numbers. We were unable to control for patient attrition on postoperative day 1 due to variable times at which patients would leave after surgery. Some patients did not remain at the hospital after surgery and could not be contacted for follow-up. The use of a translator resulted in some unintended variance in the consent process; for example, some patients tried to ask questions during the consent process while others did not. Many patients had extremely poor vision in each eye, limiting the efficacy of a visual aid in these surgical candidates, although this was not identified as a significant factor during the multivariate analysis.
In conclusion, a careful and comprehensive process of obtaining informed consent improves patients' understanding of the risks, benefits, alternatives, and side effects of surgery, as seen in previous informed consent studies. In this rural, largely illiterate population, the addition of a visual aid during the informed consent process improved information retention on postoperative day 1. 
Control Group
Patients were presented with a standardized verbal informed consent read aloud by a translator:
"A cataract forms in the part of the eye called the lens.
When we are young the lens is clear and as we age the lens gets cloudier. The cataract can also grow and become more cloudy for other reasons such as if the eye is injured, if too much sunlight enters the eye, if one does not eat a healthy diet or if one smokes cigarettes. The cataract can become so large and cloudy that it blocks light from getting back to the retina, the part of the eye that senses the light, and vision will be blurry. Most cataracts are not dangerous, your doctors only consider removing the cataracts when they are causing vision to be decreased and the patient is unable to do his or her normal daily activities like walking, eating, reading, and seeing people's faces. Glasses and drops cannot improve the cloudiness of a mature cataract, only surgery can correct the cloudiness from a cataract.
"Cataract surgery is a real surgery. The surgeon makes a small incision on the eye and uses a special instrument to break apart the cataract and vacuum the cataract out of the eye. The surgeon will then place a new plastic artificial lens inside the eye. Now light can get back to the retina for good vision.
"Problems that can happen during or because of cataract surgery include: scarring or clouding of the clear cornea, high pressure inside the eye called glaucoma, a change in the shape or color of the iris, the whole lens or a piece of the lens may fall to the back of the eye and require a second surgery to remove it, you could develop a retinal tear or detachment, or there could be bleeding or infection in the eye. Most of these problems are rare, but any of these complications could result in a loss of vision or loss of the eye (though most people experience an improvement in vision). Occasionally a person may have a film that forms over the artificial lens months to years after cataract surgery. This film may be called a secondary cataract. If that film forms it can often be removed with a laser.
"During the surgery you will be awake. The surgeon will use medication to numb the eye, so you should not have any pain. The surgery usually takes about 20 minutes. You will need to use eyedrops after surgery to prevent infection and control inflammation inside the eye.
"After surgery, it is normal for your vision to be blurry. You should notice your vision improves a little every day. Your vision will usually be improved by one month. Most people require glasses for near vision, distance vision, or both. It is important that you follow up with your eye doctor after surgery to make sure the eye is healthy and there are no problems developing."
Intervention Group
Patients were presented with a standardized verbal informed consent (presented above) read aloud by a translator as well as the poster (Figure 2 ).
